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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the contact resistance between a current collector and a sintered 
body in a negative electrode containing silicon as active material by baking a coating film containing silicon 
and a base material consisting of a conductive metal foil or mesh. 

SOLUTION: To manufacture a secondary battery negative electrode, a binder and a solvent are added to a 
negative electrode material containing silicon to prepare a slurry. The slurry is then applied to a base 
material consisting of a conductive metal foil or mesh, and the solvent is removed to produce a coating 
film. The coating film is integrated into the base material and sintered by baking under non-oxidizing 
atmosphere. Since the contact area of the interface between the sintered body and the current collector 
is increased to integrate them together by baking under non-oxidizing atmosphere, the contact resistance 
between the sintered body and the current collector can be reduced, and a negative electrode consisting 
of a thin film improved in conductivity can be provided. 



[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 2948205 

[Date of registration] 02.07.1 999 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



LEGAL STATUS 

[Date of request for examination] 



13.10.1998 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA74aOvfDA411339777P9.htm 2005/03/22 




This Page Blank (uspto) 



<19)B*B#fW (J P) 02) & |5 §^ ^ ^ (A) (ll>*IWUHM»» 

#^¥11 -339777 

(43)&0BB ^11^(1^9)12^100 



(5l)IntCL e 
HO 1M 



4/04 
4/02 
4/58 
10/40 



F I 

H01M 4/04 
4/02 
4/58 
10/40 



A 
D 



(21)fflR»^ 


ftK^lO- 142980 


(7DBUSA 


000000918 










(22) mine 


¥Jd6lO*p(1998)5S26B 




3KgC«+5lK H *R*«BT 1 TB 14#10# 






(72)*W# 










ft8tlH««i9cm*Sl334S% ?E£«c5fc& 
























S«lUHWl*lIITfe»1334»« fc3E«a£S? 
















mt m 






















(74)ftliA 










s*i»aR< 



(54) WiOiiW =#W&fflli«<Z>fij£mfc 



(57) CHiKj] 



in&mn a) >rjm*-%tsnmtmic^-{^&- 
zmm±icwm L/ . ±i3jgsu* b xmm&m-r z> 

ISi. 

[|ft&9(4] Jde&^tttttttt® J¥ <* *» , io~2 

0 o o w mT* &ft*>i 3 ia*s©~ xnx&mn^ 

i, Silt If^Ajl^lS^b^'E.ftSIESi. 

^tc';^^A{b^Bj4H?§*t>tt'j ^Mt^ss^m 

1 »*w 6 ] m&m 5 ^(D^mcmMit^mmc.m 

[0 00 1 ] 
[0 002] 

[0 00 3 ] C©«&4Hc£fe£r^1t©i!te&i#-J4 0 

£fi?§3?2 0~3 0 
**S%&0^?L3 0~4 0flw«%*Pe.fiffiX3*l-C<,>£. 



(2) 1#g§2p. i 1 -3 39 77 7 

2 

[0 0 04] -ec-c, #&fl*i!Sfc9 

<-r*Ci*i-C*. #&#gi^;fc9©§S£ta*3t!-.5> 
C «*.«. #gg^F5-2 99 0 90^$g 

#UfcJ!fr?>. #B1¥8 - 1 8 0 9 0 4^$RtC(iU 9 
0 Alg^Wb^©^Mft^ p. & h TEMimm S tiT t » 
5. 

[000 5] Sfc. a^ts^m <t b-ttt. gf*, 3 - £> 

^ (mcmwise 2-i 22 066^, 1 - 2 

20 0 4 3 6 1 ^£3R) ^tf^Xl*^ («W¥2 - 6 6 8 
5 6^S«) ^©#SS^3S, (1&RB36 2-2 3 
4 3 3#&«) X&iAii (#H¥4 - 1 9 0 5 5 5-^<& 

•c4>. *(ii«i^fcf)©g*!05+^-ctt^<. 
t4ffc©fr±#il $ tix <, >s . 

[0 0 0 6] -ec-C. *tt*»Mifc»)«!>S*4»*i*tf 
30 ?7 - 2 9 6 0 2^£fll(Ctl Li.Si(0^x^5) 

zMffiswrnt bxmi\ si«©y77 7 -<hiA-f 

mfti L-cAS^SSfS-r^^S^. Sfc^FP3¥5 - 7 4 
4 6 3^$Bittt. ->';3>fi§4ffiSail/Tl^ 

[000 7] L^L^t*«6. *(4*9^ci3©^M^ii 
fiSbrt. Miteft©M©A#^}gMfi}ACc J: 

©iaj±^ii*3 o r c^«cc»©*s^«r-* 

[0008] 
[0009] 



i 




3 

b ) ±sax 7 y -**«ttAW©IBX»^ » ->^*>6 ft 

c) jbiafc«t*^Wfb»H*-rc««so. jje*»i— 

Wb#L«>S4 4fcK: > «afrT*JDSi*6tt*Ci* 

[001 1 ] jjBHStmtcH:. DMDffl-cftffc-r 
ate. ^^sio««©<fc^«j*. ^Maa-cSMfc-rstm 

^i£3£*m©??ffiT. 6 0 0-1 400 'CCDiSSISH 

[0012] *fc. ±iaMi*«Mirr4«i'&KB. jgm 

f!fe^Stt©Bl£WTTlTft5C4*W£U<. **l(C 

[0013] ±se«*tt^i urti. x^>v 

[0014] *«W©^C«ft«ft«», -5 r -l'^ 

)S©?§X« M -j is a 6 ft ***t 4 L- . fittttft 
89£# 4 ±12*1*4 %-f*{b# L, *T ft S C 4 4 

•r^fc©-c*^ 0 

[ 0 0 1 5 ] ±i2ftS*tf4«^«:©J»S«> 1 0 

3 0-9 OMS^cer-YsR&on 0~7 0iI%©K« 

[ 0 0 1 6 ] * i/T. *mi<omm$*3kr. ymm*. 

T A **dtra«t»R V< -f > *» 6 ft *&K 4 ill 
Stt£JPS©f§X«-»< » ^ ^ frh ft 5S*f 4 U . %t 
*S— ^b#0&Tft-S©@4. Itl/tVf^A^ 
BraMt**> 6fc £IEffi4 . >; Aflte4Jj* 

*>e,ft*C4*i($S5[4-rSfe©-C&<5. JE@{Cfcy^-? 
[0017]*fc, *»WG«fi#**^;&*flkK. « 




(3) ^fH¥ 1 1 -339777 

4 

?f 5 C 4 K <t 9 . iaSdSSK-c ©5t&^*i pjfg 4 ft Z, tc 
WTft<. tf&8ftstt&tl&. 
[0018] 

t *«©**©»«] felT. *»9!*BI0K:BMI|-r*. 

fcftt*. *-fJIWfc£«l4UTt*. K<ber^5R&4*©ftSli 
TimtS®*. J^ya-XIfJfi. a$r.fJW»Tflte 

*©i«sw#fciiBSstisfe©T , ttfti,^ > +»ft^a 

-f3ttt«359 0*»%fel±-C*SC4*s» 

* ix . m&tea>e> 9 9. 99 9M%krF©fe©*w 
^-/^^©tii^stj^tciBjesnfti^. ^ 

jpajftFSO . 0 1 Mm«± 1 0 0 umfelTO 

astasia <=>ft*. 

20 [0019] jlfc. **WJKfflt»*ft«**»K:tt. ^ 

fj^br*t«4©#*ET. Aiiffcinnrrc. ^-^^^ 
00-1400 *c. sf*t<« 800-1200 °cvm 

[0 0 2 0 ] ifc, $j!!iS-0^{b-r&1*|s[4 l-c«, 7 

fflfli. +s^u>«jB*o«rtwttt«ii8. ±7^b>, r 

■tei-y?-l>>. 7it>H/>, T>F-7-b>, h 'J 7 
[0 02 1] S^(cMi.^itEMIg(ctt, xf 

40 >ux, mmsLU^m^ e>a«n/ct,»-rn*>— o©^ 

«3 — 1 0 0 um^mtb^ 

[0022] ttc, ■awtmomtt^v&micUs ota 

<waaitt««K:iB)wiyfcfe©*fflt»sc43&j-cd*. « 
#ua*, #*^©t»-rn*ffli^-c«>fti». 

50 "^{be-y-^v. #yi^u>, ^y^'afu>, ij<y 



5 

©ran©** n i> &m -c tt s . 
[002 3 ] $tc. ±.§mmmm*mfcrz>u&iz> m 

■Si#^{C(* s ffc£ 1 0 8 3 -CJ^T. ^Ktt7 00- 
8 5 0°C~C$>2>. 

[0024] * fc. ^«B©ia/S©iSl-14*SttJ#-r 5 <!: «b 
fcic, ttft&Kfill/. S6CC|*jai5ifiai6;*;#< Lttt»fc 
&CC«> ft^*4«M£#©JS3« 10~2000wm-C 
U>. 

[0 02 5 ]lfc, S«S?g#r£«iSt 

[0 02 6 ] :£2£HJi©IE@ffi1«Jft tl/Tffl^ 6ft SiE@ 

i.CoO,, Li»NiO,, MnO a , LiMnO,, L 
i„Mn 2 0,, Li„Mn 2 . y O,, a-V,O s , T i S, 

[0027] *mmcmmznzft*imwiz. ^mm 

#*-K i^u>#-#*-K fcrxu>#-<K*- 
K i>y ^ju*-*'*- K iPx^ji/*-jj?*- K y 
?)Vx.?)l K l. 2-y^h+vi»>, 
l, z-yxh^i^^f^tw^h, 

f h7tKQ77>, 2 - j*^-;V"f- h5b F 
1, 3 -s^+y 4-y?-;u-i, 3 

:7^px h y;i>. ^ua-h>;*, -<>yxhy;k 
1, 2 -S^imctxdO, 4 -y 9-A/- 2 

>. l. 4-^**i?-x 7*-y-;k yy^u, y 
cft6©?gisu;t^© i a^^ffi-c^-rsc: ttf-czz 
[o 02 8 ] mmmtLxtz, m*.&l i c 1 o 4 , l 

i A s F s , LiPF„ L i B F ,. LiB (C 
6 H 5 ) LiCl. LiBr, Lil, LiCH.SO 
LiCF.SO,. L i A 1 C 1 ,%Hfim-fhtl. Ctl 

[0029] xmiKQimzftzisft+m&'mMmz. 
mm$i£tct><Dzm^zc±&v&z. *yx 



(4) 1 1 -339 77 7 

6 

^yx-f^AfcWTSiStfH 1 -. *-yx?u>-y-?;>* 

fPJ.c&j83ftSi5^Br*ii«Sf<i:l>-c. tf'jyvit 
'J x=^u h\ ^'JT^'iox 

[0030] ifc, ±§egm^6ffl#j£T/c«ffett, {£ 

tm^s ft*. 

20 [0 03 1] 

mmmi i wm.cmBt9 9. 9%> w-m^mium 
©tens?* -r^»*<«: ^ * s-jbrnffizmmmmsmn 
u 8 o-c-c3 arasMbs-e-fc. ccm^x/- 
jmmiti>uv-)i (m-fu^-^mm3 8%) 1 

5 0gf$K13 0«*AA7Aft K*i@?gl 3 5gB£2 5 
%T>*xr*7. 5gp*®-&L.. 8 5*Cfl0 5»j)D 

30 im&n? x y ~>Wjn«f bftsaBMIHaiT l 1 o o 
•C-C3B$(ffl«^U. ^SS&i^KiO. TJWk/tJ—KZs 

m-smmzmc c ©©^*^^sij-c* s #v??itv 

xy7*>©n-y^;u-2-fpy K>^?S%ffli»r^ 
^ y -wk »y v ^aOMiici^ l 8 o *ccc-cf£ 

i^Lfc^. 22mmx20mm(C^DM, SlfflK2 

«ofc„ cam* y i"*.simmzmm&wiz.T9 o o 

<*©/¥$« 2 2 0 y m-Cabofco 
40 [0 032] JEffi{*^©J: 5 <C Lr^Lfc„ ^EKU ^ 
■>AL i zCO^i^K^/N'JUhCoCO^^tbl : 

jv-rsHS^Lfca. ^«*^i%$#r 8 o o -c i u$ra 

». Jdft$£El. 3 t o n/cm'-C2 0mmX2 0m 
m. 5mm«^l/» KcJPBEfiJ^Oft:^ 80 

0'C-CI 0^^KG/c4>©^IES<»:Lfc„ 
[0 0 3 3 ] &MmZ> 

;U*-^^-h©fr«J:bl : lS^SHKCCL i PF,£ 
50 lmo 



(5) 

7 

[0034] c ©««: Lxfmsttttnmwtotmarc * 

[0035] 

D-tKCCU 33^ v is *.lcm$i'&. 2 2mmX2 0mm 
CClJJifc*. 7 5 0-C-C3B#Rfltin&&. *5fe0Jl tPHt© 
8ff*m^SiOfc. C©Sffi^tSft©J?36i2 0 0 10 

U *JWtSCK*tf->fc. «*** 1 tasr. 
[0036] 

[*ft«3 ] TfflK<DlK&9 9 . 9%. ¥i*3&^-@ 1 Mm 
©itSUft^ -< JR»3fc4 . y^r-fhiKj h 
;l»x>ifi(c-C»^ai»Lfc«. gS#ffl«T6 0 0'C3 

®B»««ciK«aBR#H*T 110 0 *C3 O 

?;l--2-fc'n'J K>igfflE5£ffll»r*-5'J-tK{cU & 
y ? WtC^fiTgL 8 Q'ClCX&j&Ltcm. 2 2 mmX 
2 0 mmCCfcJtS*. *t&04 1 4H«0»flp*ffC>*«4 
Ofc. C©jgS^ft©^S«2 4 0 (imtiofc. «T> 

jhmvi &mtfcftaratt*f¥£iu ^smpen^tf^ 
yt. *s***i«:inT. 

[0037] 

[iMKW 1 ] ^©«:rUIS©i¥2 2 0 0 /imOir^l 

u «MKttntfi->fc. tomttn 30 
a#2 omAh*c^5tft«, -r^-cKK^tcst&r 

« i k^-t. 

[0038] 

[tfc«W2 ] £tfcffl 1 K«t-r**j*-c»6*ifc^-f */ 

* - rff >tt 6»5ti* , IMMlT 'J 7 v\\X.z- 'J 7 s 

>i«aSn-^f*-2-b-p'J F^fflra^'J- 
ttKU SfSSK^SL 1 4 0 , C(crie^L 2 0 mmx 40 
2 0mm(cW^, ¥tK^U**-CEE#Lfcfc©*£1I 
ilfc. COflS(DtIOJI?a2 1 Ouni-C*ofc. 

[0039] * 
»2. 

ft^JHy? (urn) 
£16044 1 0 

«SW5 100 



1 1-3 39 77 7 

8 

*1. 

wmmm (mAh> 

SQSW 18 0 
^56032 6 2 

*6SW3 9 8 

KXM1 5 
JfcttM2 5 

[0040] 

[31*6044] *-^SR»*4tr»^*««W-C8 0 : 2 0 
©^■CiE^Lr. ^f§tt#HSlT-C 1 0 0 0 "C3^IB 

©Att£0r©i^*ttl8*S;fc«>K:. £lT«D«fc5tC« 

[0 04 1 ] C©1g-&f9*9 0 srfcfcfL-C. >W>¥b 

SP*X^->UX^ &?&U;fc&. 1 t/c 

m l ©EE^-CBESbfc. ttflkgt. W5E©*j? SOPMK 
JT5J6lr»fcSL 8 0 0-C-C3^iaaajSL. A«il/fc. 

[0 04 2]-^. jEffi«. a^HH/f-SA. 8 8 

■asp. r-fe^u>^7?^6«ag|5. *"'jf 

SKAtl. 1 t/cm'©E^-CJjSSL-. RfitfrDIEffi 

[0 04 3]t5)BSEB, x^U>*-^-h/^^ 
rt,#-#*- h<Dm^ttm (ttfttbl : l ) fc:L i PF 

.* i mo i / 1 ««?L/tet.©*fflc»fc. ace», 

$Sffl2. 7V~4. 2V. SfifcgsgO. 5mA/cm ! T 
[0 044] 

[mmW5 ] ft»&S£*£«©J«Jl£ lOOumi LW5( 
[0 045] 

[HJ60II6 ] ft«j»^KOR«« 1 00 0 umtbtc 

2K*t. 
[004 6] 

[£Sfe01 7 ] ftttftfeSKOMJ** 0 . 9umi 
[0047] 

8 ] fi&gmmmomm* 3ooo(imafc 

Btfl-tt. HJ60l4<bra«©ift^W:J:»3tfo/c. teS*^ 

2 tc7n-r„ 

[0 048] 

ftefifemSa (mAh/g) 

6 0 0 

7 5 0 



(6) 

9 

m$&&}6 1000 
mmmi o. 9 

zmm 8 3000 

[0049] * 

immm 9 ] wm&sa&tmfin s o o -c-c 3 i$rajjnf?& 

[0 05 0] IEfiScD;*:#££:2 0 mm x 4 0 mm t Ltc 
tc 0 10 

hoftfltttl : l©iB^«JKfCL i PF,* 
1 m o I / 1 *WL/ct(D«rfflOifc. 
[0 0 5 2] CO«tCUrffiiJ3hft:IIS!«ift€r, 
r-lSttllfca, MfC*rr«mfeW5. 3 mA 
(40mA/g) t?y^^A*J*Aftlf»e**Lft: 
2 0 mA ( 1 5 0 m A/gr ) ©««ffir^*i«ft 

[0 0 5 3 ] * 



1 1 - 3 3 9 7 7 7 



10 



5 0 0 
3 5 0 
200 

mmi i o ] iat« HBtto«a[«»t*»r— «a 

Jftgt</cf£ v 8P*«:2 0mA©*«fI'C3Sffl[W«*ff 
o/Co ^m^S3CC^T e 
[0 0 5 4] 
S3. 

CmAh) 

^SS«9 2 0 0 

MM 10 5 0 

[0 0 5 5] 



